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Abstract— Faced with the problem of non-vitalized environments that are 

promoters of insecurity in cities, the research aims to contribute to the field of 

studies on interfaces of conditions of morphology and vitality from their 

interactions with crimes in public spaces. In this context, its general objective is 

to analyze the relationship between the results of spatial syntax, obtained with 

the software DephtmapX, and the occurrence of crimes in these places, 

adopting, as a macroscale case study locus, the neighborhood Cidade Industrial 

de Curitiba (CIC), Brazil, which has high rates of violence. To achieve these 

goals, the work was divided into four main sections: theoretical foundations, 

related to the structuring themes of research; methodological procedures, 

referring to techniques and methods employed; analytical results, related to 

empirical interpretation in two parts (spatialization of crime spots and 

application of spatial syntax) and critical discussions, pertinent to the joint 

analysis of scientific findings. Clear interconnection of road integration with the 

criminal occurrence is diagnosed, with a predominance of thefts, which use 

precisely areas of greater quantities and densification of users. For the 

connectivity of pathways, the clipping and conformation of the urbanized tissue 

of the studied region do not allow the establishment of effective reciprocity 

between attributes examined. It is concluded, therefore, by the achievement of 

the stated objective, even if future investigations should address in more detail 

the connection variable and others provided by the syntactic construction of 

spaces in this broad scalar approach of the contemporary city. 
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I. INTRODUCTION 

Starting from the recognized problem that empty areas, 

with few social interactions between private and public 

environments, as well as between the users themselves, are 

more susceptible to the occurrence of crimes, it is possible 

to infer that vitality in cities, understood as a quality that 

would lead to the permanence of people in a given place 

[1], is fundamental in the relations between spatial 

morphology and urban crime. Thus, vitalized locals are 

those with high intensity, frequency and richness of 

appropriation, as well as with interaction of activities 

abroad and inside buildings [2]. 

The importance of spatial morphology can still be 

reinforced in the way of enjoying community 

environments by its users. In view of the current 

recurrence of problems related to public insecurity, there is 

a scarcity of urban vitality and inefficiency of urbanistic 

forms for more adequate service to citizens. 

The ineffectiveness of public policies aimed at better 

safety indexes based on studies on individual punishment 

is already proven. Thus, contemporary discussions about 

the city and violence are no longer limited to the view of 

crime as a police occurrence or as a misconduct, resulting 

in its current understanding as a sociological phenomenon, 

provided with context [3]. Thus, the analysis of socio-

spatial relationships provides important contributions to 

the understanding of the theme. 

Among the analytical possibilities of the relationship 

between crime and space, the focus of environmental 

criminology stands out, which, since the 1980s, has been 

studying how the ambient can favor the practice of delicts 

[4]. To this end, it adopts configurations of both socio-

economic contextual and socio-spatial situational analysis, 

focusing on the conditions of the possible crime scene. It is 

understood, therefore, that elements of the city's shape 

interfere in the urban vitality and, consequently, in the 

criminal occurrence in public spaces.  

Several morphological studies start from scalar 

divisions, since landscape elements are specific to each 

scale. Thus, they can be identified from the three space 

instances, starting with the implementation of the 

buildings, passing through the set of blocks and finally 

reaching the street system. 

An important theory of urbanistic analysis consists of 

spatial syntax [5]. The interpretation of the city from the 

three scales also develops the concept of ‘natural paths’, 

indicative of the tendency of urban flows to following the 

simpler scripts, with smaller changes of direction [6]. 

By relating accessibility to the city with the street 

system, from displacements of people in the urbanized 

network, this last conceptual approach constitutes an 

important basis for this work. Thus, spatial syntax was 

adopted as a theory and as a method for analysis in 

macroscale of the morphological relations of public spaces 

with the occurrence of crimes. 

The selection of the neighborhood Cidade Industrial de 

Curitiba (CIC) in the state capital of Paraná, Brazil, is 

justified, among other reasons, because this region is the 

subject of previous investigations by the same research 

group. In this context, an evaluation of the ways in which 

public spaces in this urban sector are appropriated by 

individuals concludes that specific spatial conditions are 

not the only responsible for promoting vitality, also 

indicating the relevance of urban insertion [7]. In addition, 

the territory's pattern of occupation and the high rates of 

violence recorded [8] make them an ideal region for the 

application of spatial syntax. 

From the above, this research aims to contribute to the 

field of studies on interfaces of morphology conditions 

with the promotion of vitality from their interactions with 

crimes in public spaces. Therefore, its general objective is 

to analyze the relationships between the results of spatial 

syntax and the occurrence of crimes in these places, 

adopting, as a locus of case study in macroscale, the 

aforementioned CIC district. 

In this perspective, preliminary are identified the main 

theoretical foundations related to spatial syntax, urban 

vitality and public criminality, followed by the exposure of 

the methodological procedures employed in the 

development of the research. From the exposition of the 

analytical results found, the intended relationships are 

discussed in the light of the contributions of relevant 

theories and concepts. 

 

II. THEORETICAL FOUNDATIONS 

Since the beginning of the last century, Chicago School 

theorists have sought to understand urban crime with the 

support of biographical studies and information mapping, 

resulting in spatialized analyses of criminal occurrences 

and socioeconomic contexts [9]. These scientists also 

coined the concept of ‘social disorganization’, the product 

of the urbanistic concentration, according to which the 

weakening of neighborhood relations and attributes of 

solidarity and companionship, incompatible with the large 

urbanized centers, potentiate the criminal behavior [10]. 

In historical terms, violence is constantly associated 

with the expression of power, with the formation of 

communities by conflicts. In ancient societies, it was 

intended to subdue and inhibit the spread of similar actions 

by other individuals. In the Middle Age, the violent act 
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was tied to the search for enrichment and power by taking 

land and other goods as a battle estate. One of the most 

relevant results of this process, which culminated in the 

absolutist states, was the confirmation of the power of 

rulers, who began to centralize the right to punish [11] 

Modern man watched the substitution of physical by 

psychological violence, still perpetrated by the centralizing 

domain of the State and corroborated by the other social 

institutions, which assumed the pacification of the subjects 

with the benefit of the maintaining of the status quo [12]. 

More recently, the concern with the phenomenon has been 

exacerbated, because society - and especially the Brazilian 

one - has been in the presence for decades with a 

remarkable increase in techniques and modes of its 

production [13]. 

Its causal analysis points to two coexisting and 

complementary strands: the structural one, originated by 

social tensions, and the situational, associated with the 

specific conjuncture, which can increase the possibility of 

coaction [14]. While the first demands a broader and 

multidisciplinary view of the situation, incorporating 

socioeconomic issues to understand the phenomenon, the 

second is focused on local environmental aspects that 

facilitate the likelihood of violent occurrences. Both 

should be considered in studies on the subject. 

There is also some overlap between the various types 

of urban violence. These, in turn, can be classified into 

three main categories: politics (e.g.: guerrillas, conflicts 

paramilitaries or armed between organizations, and ‘white 

collar’ crimes), institutional (e.g.: police aggressions, 

abuses of public servants, mainly in the areas of health and 

education, and militias), socio-economic (e.g.: 

intimidation, violent acts in financial disputes, thefts, 

robberies, kidnappings, drug trafficking, smugglings, 

property assaults, exploitation of prostitution, gang acting, 

psychological and sexual abuses, and incivilities). 

Several of these typologies are strongly related to the 

particular scope and other can happen both in the public 

and in the private spaces. As this research focuses on 

urban localities of common use, mainly the streets, the 

types of crime of investigative interest are thefts and 

robberies, more commonly linked to locals with intense 

and free attendance, which may, even, possess beneficial 

or deletery conditions for these offenses.  

From the 1960s, emerged a new current derived from 

environmental criminology called ‘Crime Prevention 

trough Enviromental Design’ (CPTED) [15]. Based on 

postulates of the widespread concept of ‘eyes on the 

street’, related to ‘natural surveillance’ by citizens [16], 

several researchers present different approaches to the 

interaction of crime with the environment. In common, 

they expose questions of visual and/or physical 

permeability as fundamental in increasing security in 

public spaces. 

The study of the forms of the city necessarily 

presupposes the disaggregation of the total into its parts, 

which, evaluated individually, allow the understanding of 

its effects as a whole [17]. Urban vitality is understood in 

this conjuncture as a reflection of adequate characteristics 

of specific morphology and as a fundamental condition for 

the prevention of the public spaces. . 

The urban landscape can be interpreted from three 

main scales: the street (collective), the neighborhood 

(community) and the city (social), which can be 

complemented by the individual or family (residential). In 

the broader scale ranges, concepts are usually structured 

by the political division of territory elements or large 

structures barely noticeable as isolated components when 

visualized at the observer level. 

Assuming the neighborhood as a relatively 

homogeneous area of territory and the boundaries as large 

organizers of urban space, for example, there are 

morphological elements perceptible in the macro view of 

the city [19]. The Spatial Syntax Theory relates certain 

characteristics of morphology to movement conditions and 

identifies possibilities of connection in the urban tissue as 

structuring items of the evaluation of its quality [5], which 

is also applicable to other scalars situations. 

On the street scale, the ideas of urban vitality are 

relevant, because the good shape of the city is closely 

linked to the multiplicity of uses and functions of the 

private environment and to the ways in which it dialogues 

with the public space [16]. In addition, the existence of 

short blocks, basic in the theory of spatial syntax, as well 

as the high density of people and the frequency of users of 

different ages are indicators of adequate road form. 

Still at street level, there are important attributes, such 

as widths of the rolling lanes and sidewalks, spatial 

characteristics of the facades, textures of the paving, 

amount of vegetation and the visual quality itself. 

However, while these elements are pertinent to the broader 

scales of morphology, other optics start from the macro to 

the micro, aiming at a higher level of detail by identifying 

properties that fit both the pathway and the lot [17]. 

It is also important to highlight that it is from the scale 

of the street that the city is, in fact, perceived [20]. When 

evaluating how it is understood by its passers-by, there are 

some important elements in this perceptual process, such 

as constructive details, walls, floors, colors, textures, urban 

furniture and vegetation, for example. 
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Directed to the relationships of the macroscale, that is 

the path system of a territory, spatial syntax provides two 

relevant attributes to be evaluated. The first - integration- 

is the measure that analyzes the distance of a certain 

stretch of street fruiteaters under analysis. Thus, it is 

identified of the relative importance of this stretch as a 

connector element of the road system as a whole [5]. 

The second - connectivity - refers to the number of 

pathways that intercept the one of investigative interest 

[5]. In this context, it is assumed that the greater the 

number of streets connects the ones under study, higher is 

its importance. 

These two variables- integration and connectivity - are 

used as a conceptual basis for analyzing the selected 

territory, as presented below. 

 

III. METHODOLOGICAL PROCEDURES 

To achieve the stated objective, the research was 

divided into four main sections. The first - theoretical 

foundations - is pertinent to the previous chapter and was 

focused on the identification of the criteria related to the 

analysis in the macro-urban scale, mainly linked to spatial 

syntax. To study issues related to crime, CPTED principles 

were discussed. The purpose of subsidizing the adopted 

criteria, the bases of theories and concepts allowed the 

definition and adjustments of this part of the article, which 

deals with the techniques and methods employed. 

The theories studied were fundamentals to the 

elaboration of the third section - analytical results, which 

was subdivided into two parts. In the first - spatialization 

of crime spots, the sites of criminal occurrences were 

identified in the study area - CIC neighborhood. So, the 

information available in its latest version by the electronic 

site “Onde Fui Roubado’ (‘Where I Was Stolen - 2012-

2018) were used. In this collaborative mapping platform, 

each user can enter information and location of any 

offense. 

The criminal data were cut to the study area and 

inserted into a geoprocessing platform, using the qGIS 

software for further analysis in conjunction with spatial 

syntax. Only the occurrences associated with the public 

space were selected. Thus, only the spots of thefts and 

robberies were used in the mapping. 

Due to the feasibility of investigations, it is worth 

mentioning  the worldwide trend of using collaborative 

platforms in research in various fields of science. In 

addition, official data, usually with restricted access, are 

often questioned, both because of the inconsistency of the 

methods of completion and the lack of records of certain 

offenses by the victims themselves. 

The second stage of the analytical results - application 

of spatial syntax in the study area, aimed to obtain 

information on the roads of the neighborhood, which were 

converted, in the same previous software, into 

georeferenced axial axes with the largest possible 

extension. Using the DepthMax X program, the integration 

and connectivity information of each vial structure was 

produced, generating the mapping of the variables. 

Finally, in the fourth section - integrated analysis of the 

results, the levels of integration and connectivity of the 

neighborhood roads and the location of the crime were 

discussed in an associated way. This content is addressed 

in the section of this work aimed at critical discussions of 

the theme. 

 

IV. ANALYTICAL RESULTS 

In the mid-twentieth century, the concept of the CIC 

neighborhood was motivated by the context of Brazil's 

strong industrialization process, notably due to the Federal 

Government's guidelines on decentralization of industrial 

production of traditional poles. The sharp economic 

growth of the 1960s and 1970s was another motivator for 

the ambition of the occupation of the broad national 

territory [21]. 

The optimism of the period of the project conception 

and the first years of implementation did not remain in the 

following decades. The constant crises of the Brazilian and 

global economy in the 1980s restrained the process of 

urbanization of CIC, which, together with the challenge of 

occupying a wide range of land, generated an expressive 

contingent of uninhabited spaces, resulting in significant 

fragmentation of the urban tissue, permeated by several 

areas of irregular occupation [22]. 

Thus, the large stock of idle land concentrated in CIC 

has become important attraction to invasion and 

spontaneous construction, which positions the region, until 

today, as the main location of informal settlements of the 

municipality. The spreading of the occupation resulted in a 

fragmented tissue, connected by some roads of higher 

hierarchy, which became the references of circulation and 

concentration of commercial uses [22]. 

From a socioeconomic point of view, the neighborhood 

has become the repository of land in the municipality for 

popular settlements, aimed at classes with lower incomes, 

providing manpower for the industries of the region [22]. 

These conditions determine that the CIC is historically one 

of the most violent neighborhoods in Curitiba. 

Carried out by the methodological procedures exposed 

in the previous section, the mapping of crime spots in the 

neighborhood is presented in Fig. 1. It is worth 
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remembering that, for this research, only the crimes of 

opportunity are of interest, which tend to concentrate in 

public spaces [23]. Therefore, 75 occurrences were 

mapped in the evaluated period (2012-2018), identified zx 

thefts s and 46 as robberies [24].  

 

Fig.1: Map of crime spots selected in the study area 

Source: Own elaboration based on Onde Fui Roubado 

(2012-2018). 

 

In a first attempt, the application of spatial syntax was 

restricted to the CIC boundary. However, it was noted that 

the road structure at the same time conditions and is 

conditioned by the surrounding neighborhoods. Thus, the 

10 bordering were inserted in the analysis (Table 1). 

Table 1: Number of axial axes of pathways per 

neighborhood in the study area 

NEIGHBORHOODS NUMBER OF AXES 

Augusta 243 

Campo Comprido 585 

Capão Raso 932 

CIC 5.009 

Fazendinha 534 

Novo Mundo 1.161 

Orleans 309 

Pinheirinho 1.314 

Riviera 37 

São Miguel 216 

Tatuquara 1.726 

TOTAL 12.066 

Source: Own elaboration based on IPPUC (2020) [25]. 

After the axial lines of the entire CIC road network and 

adjacent neighborhoods are drawn, the most important 

local are highlighted from the two main variables of the 

spatial analysis [6]: integration (distance from a given axis 

to all other) and connectivity ( number of roads that cross a 

certain street) were then mapped. These characteristics 

contain basic indicators of urban vitality, as they relate to 

the potential for promoting connections. 

The results obtained for the first variable were 

classified into three levels with equal intervals. When 

analyzed in conjunction with the criminal occurrence, it is 

perceived the distribution of crime spots between the 

intermediate and high levels of integration (Table 2 and 

Fig. 2). 

Table 2: Levels of road integration and respective amount 

of crimes selected in the study area 

LEVELS OF 

INTEGRATION 

THEFTS ROBBERIES TOTAL 

High 17 15 32 

Medium 12 31 43 

Low 0 0 0 

TOTAL 29 46 75 

Source: Own elaboration based on Onde Fui Roubado 

(2012-2018) [24] and IPPUC (2020) [25]. 
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Fig.2: Map of crime spots and levels of road integration in 

the study area 

Source: Own elaboration based on Onde Fui Roubado 

(2012-2018) [24] and IPPUC (2020) [25]. 

 

For the connectivity analysis, the variable was also 

classified into three equal intervals. With results 

significantly different from those obtained for integration, 

it is perceived the predominance of criminal occurrences in 

routes classified at the lower level (Table 3 and Fig. 3). 

Table 3: Levels of road connectivity and the number of 

crimes selected in the study area 

LEVELS OF 

INTEGRATION 

THEFTS ROBBERIES TOTAL 

High 0 0 0 

Medium 6 10 16 

Low 23 36 59 

TOTAL 29 46 75 

Source: Own elaboration based on Onde Fui Roubado 

(2012-2018) [24] and IPPUC (2020) [25]. 

 

 

Fig.3: Map of crime spots and levels of road connectivity 

in the study area 

Source: Own elaboration based on Onde Fui Roubado 

(2012-2018) [24] and IPPUC (2020) [25]. 

The results achieved have particularities that deserve 

special reflections. 

 

V. CRITICAL DISCUSSIONS 

It is worth mentioning the predominance of thefts in 

roads with higher integration and, consequently, with 

greater potential for vitality, than in those classified in the 

middle level, in which the prevalence of robberies occurs. 

The dynamics difference of the two criminal types can 

explain these results. 

According to Brazilian legislation, thefts are 

understood as subtraction without aggression of some item 

and often without the perception of the victim and without 

direct contact between this one and the criminal. In turn , 

robberies demand violence [26]. 

Thus, theft tends to be a faster action, ideally occurring 

in areas with a higher concentration of people, thus with a 

higher number of potential victims. The criminal use the 

possibility of his mimetization in the crowd to perpetrate 

the act. Therefore, it is understandable that in streets with 

greater integration, therefore with agglomeration of 

people, this type of crime is more significant. 

In the case of robbery, on the other hand, there is 

interaction of the criminal with the victim. By 
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intimidation, the aggressor forces the attacked to do 

something he wants. It is an action that requires more time 

and exposure of the offender. In a busy place, with a large 

number of people, there are, tending, less opportunities for 

the realization of crimes by the ‘natural surveillance’ of 

citizens [16]. This fact explains the prevalence of this 

typology of crime in intermediate classes of road 

integration, corresponding to more than twice that 

recorded for the upper stratum. 

It is noteworthy that the lower class has no spot of theft 

or robbery, possibly depending on these streets do not 

offer opportunities for these crimes, since the flow of 

people are very low. These are local roads, access to lots 

and on the periphery of the clipping of the study area, 

frequented almost exclusively only by residents. 

The connectivity variable reveals significantly lower 

results within the CIC neighborhood compared to adjacent 

ones. Your historical settlement pattern may explain this 

result. 

Although it is a planned neighborhood, its large 

extension and the slow process of occupation, often 

spontaneous, condition that its road network does not have 

strong regularity. In addition, the northern part of the CIC 

also has irregular and rugged topographic condition, which 

makes it difficult to plan orthogonal streets. 

In fact, the best results of road connectivity are found 

outside the boundaries of the study area, in the eastern 

part, specifically in the neighborhoods Capão Raso and 

Pinheirinho. Internally to CIC, the only two routes 

classified at the upper level are the Judge Cid Campelo and 

Arthur Martins Franco streets (Fig. 4), with 35 and 33 

perpendicular connections, respectively. The significant 

majority of the other ones have less than 10. 

 

Fig.4: Map of crime points in the vicinity of roads of 

higher levels of road connectivity in the study area 

Source: Own elaboration based on Onde Fui Roubado 

(2012-2018) [24] and IPPUC (2020) [25]. 

 

However, the specific results for these pathways must 

be relativized in the face of their contexts of urban 

insertion. Although they receive many connections from 

other streets, these are largely made up of short stretches 

with no exit or no continuity. Therefore, the connection is 

not relevant to the urbanized tissue, since it is established 

by very narrow road axes, residential character and local 

services. In any case, the two road structures in this case 

do not present crime spiots specifically in their extension. 

The nearest robbery point is one block from Cid Campelo 

Street. 

Finally, it is diagnosed that spatial syntax analysis 

presents more relationship with crime with integration than 

with connectivity. The results achieved for the first 

demonstrate that, in course, routes with lower value for 

this variable are more susceptible to criminal occurrence. 

However, it is emphasized that the differentiation for 

thefts, which happens in ways of greater integration, and 

robberies, which are recorded in those with lower values 

assigned to this indicator.  

In the case of connectivity, the CIC's occupation 

pattern makes it difficult to analyze this variable in more 

detail, since the vast majority of its streets have few 

intersections with other routes. It is also not possible to 

http://www.ijaers.com/


Lima et al.                                                              International Journal of Advanced Engineering Research and Science, 9(1)-2022 

www.ijaers.com                                                                                                                                                                            Page | 272  

identify more expressive relationships of this variable with 

crime due to the absence of perceptible patterns in the 

results achieved. 

 

VI. CONCLUSION 

The theoretical foundations discussed allow the 

understanding of the studied phenomena and, in view of 

the achievement of the objective of the work, it can be 

affirmed the adequacy of the methodological procedures 

adopted. 

Faced with the difficulties of obtaining and the 

credibility of official data on crime, mainly regarding 

thefts and robberies in public spaces, the use of 

collaborative platform is timely and efficient. Questions 

about the reliability of this information can be reduced by 

applying filters to the spots raised, eliminating those with 

inconsistency in filling out their attributes. 

The analytical results of road integration are clear, with 

the values obtained for this variable enabling the 

evaluation in conjunction with crime, including allowing 

different interpretations for the two criminal modalities. 

These findings form contributions both to the knowledge 

of the specific reality of the area of study and to the 

generic deepening of the thematic context. 

For the connectivity variable, however, it is not 

possible to interpret the range of sufficient results to 

identify effective relations with crime. Thus, it is 

recommended that future research be prioritized for studies 

of alternatives for measuring this particular attribute, 

including with expansion or reduction of study clippings to 

assess possible relationships of road connections with 

criminality. 

Spatial syntax proved to be an interesting analytical 

tool for crime in urban public space. Even though, in this 

work, only two variables have been used, it is emphasized 

that the technique provides other topological measures 

applied to criminal studies, which can be the object of 

future investigations on the theme. 
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